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CHAPTER OVERVIEW

6: Gases
Of the three basic phases of matter—solids, liquids, and gases—only one of them has predictable physical properties: gases. In fact,
the study of the properties of gases was the beginning of the development of modern chemistry from its alchemical roots. The
interesting thing about some of these properties is that they are independent of the identity of the gas. That is, it doesn't matter if the
gas is helium gas, oxygen gas, or sulfur vapors; some of their behavior is predictable and, as we will find, very similar. In this
chapter, we will review some of the common behaviors of gases.

Let us start by reviewing some properties of gases. Gases have no definite shape or volume; they tend to fill whatever container
they are in. They can compress and expand, sometimes to a great extent. Gases have extremely low densities, one-thousandth or
less the density of a liquid or solid. Combinations of gases tend to mix together spontaneously; that is, they form solutions. Air, for
example, is a solution of mostly nitrogen and oxygen. Any understanding of the properties of gases must be able to explain these
characteristics.
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